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uses energy domestically."
3 This is a good definition because it elevates the importance of foreign policy, which in turn links to our national interests and security, as opposed to merely defining energy security as access to supply, protected infrastructure, resilient markets, or independence from other nations. A plan for energy security must actually be a plan for how energy policies will enhance national security.
Current Energy Policy
The "Blueprint for a Secure Energy Future" published in March of 2011, outlines the official energy policy for the United States. 4 One year later, the Deputy Assistant to the President for Energy and Climate Change, along with five cabinet secretaries and the Administrator for the Environmental Protection Agency (EPA), sent a letter to President Obama describing progress with respect to the Blueprint. 5 Throughout the 2012 presidential campaign, President Obama elaborated on, reinforced, and simplified the objectives of this policy in various speeches and debates.
The Blueprint is divided into three sections. The first section is "Develop and Secure America's Energy Supplies." Methods for accomplishing this include monitoring the safety of oil and gas development, providing incentives for timely production on leased land, ensuring fracking is done responsibly, and getting more natural gas and hybrid systems into U.S. mass transit. Internationally, the United States will help other countries move toward natural gas for electricity, help them take advantage of bioenergy, and create a framework for the safe development of nuclear power. 6 The second main section of the Blueprint is "Provide Consumers with Choices to
Reduce Costs and Save Energy." This section is heavily focused on conservation through increased efficiency in the vehicle fleet and more efficient homes and buildings.
The United States will accomplish this with increased fuel economy standards, 3 continued biofuel development and use, and mass transit initiatives. A significant portion of the Blueprint then describes methods for improving efficiency of residential, commercial, and industrial buildings. 7 The third main section of the Blueprint is "Innovate Our Way to a Clean Energy
Future." The U.S. goal is to produce 80% of its electricity from clean energy sources by 2035 and by funding research and development (R&D) for new nuclear technologies.
The United States will also eliminate fossil fuel subsidies and spend more to fund clean energy R&D. Finally, the federal government will lead by example with all new buildings being net-zero by 2020 and reducing petroleum usage by 30%. 8 President Obama summarized his energy policy at the National Democratic
Convention. The Administration's progress was described by the following: higher fuel standards that will double how far a car can go by the middle of the next decade, creation of thousands of renewable energy jobs, dropping oil imports by one million barrels per day (MBD) making America less dependent on foreign oil than at any time in the last two decades, and opening millions of acres for gas and oil exploration.
President Obama indicated that fuel standards, renewable energy, declining oil imports, and domestic energy exploration will remain American priorities. He went on to list wind, solar, clean coal, and biofuels as sources of energy that America would continue to
develop. There will also be efforts to build energy efficient buildings and develop a 100-year supply of natural gas from domestic resources. By doing this, the President is expecting to cut oil imports in half by 2020 and create 600,000 new jobs in natural gas. 9 
America's Energy Choices
This section provides information on the nine main sources of energy, their potential, and implications that are rarely mentioned by our national leadership when 4 espousing energy policy to the public. Table 1 lists advantages and disadvantages of each type of energy and may be referred to throughout this section of the paper. economic power by not purchasing oil from state "x", the distribution of oil would merely adjust. The United States would get oil from state "y" instead, while state "x" would sell its oil to the country that was originally going to receive the state "y" oil. Achieving energy independence with respect to oil means that we would not have economic ties in particular areas. Sometimes this is a desirable application of the economic instrument of national power. Other times, however, the United States will want to maintain economic ties in a region. Energy security creates the freedom to choose.
Coal
Coal accounted for 20.2% of all energy used, and 46% of electricity generated, by the United States in 2011. 93% went toward electricity production with industrial uses consuming 6.7%. 20 There are three things important to understand about coal. First, the United States consumes a large amount and has vast resources available. The 1.1 billion short tons (BSTs) consumed in 2011 were equivalent to 3.8 billion barrels of oil.
The 948 BSTs of worldwide recoverable reserves is equivalent to 3,270 billion barrels.
The United States alone possesses 900 billion barrels of equivalent oil from its recoverable reserves of coal. This is more than 40 times the amount of proved oil reserves in the United States. 21 Second, environmental regulations are causing many coal-fired plants to close. It is possible that up to 25% will be retired by 2020 due to the economic hardship of adhering to Environmental Protection Agency (EPA) regulations. 22 Finally, the price of coal is very dependent on the type companies are mining, the difficulty getting it out of the ground, distance to consumers, and the number of environmental regulations. 23 These are factors that the United States has more influence over compared to the fungible world petroleum market.
Natural Gas Natural gas (NG) accounted for 25.6% of total energy used in the United States in 2011, almost 95% of which was produced domestically. cells that convert the energy directly to electricity or through solar thermal electric power plants that heat a fluid that drives a turbine to produce electricity. 36 
Biomass
Biomass accounted for 4.5% of total energy expenditure in the United States in 2011, which was 48% of all renewable energy consumed. 37 About half of the biomass was converted to fuel, mostly in the form of corn ethanol or biodiesel. In 2011, 13 billion gallons of ethanol were consumed as an additive to gasoline, 10% of the total 136 billion gallons of gasoline consumed. 38 Additionally, the United States consumed 878 million gallons of biodiesel made from oils that come from animal fats or vegetable plants like soybean or palm oil trees. 39 There is an ongoing debate about the usefulness of biofuels. While those opposed focus on the disadvantages listed in Table 1 , those in favor claim there is enough land for food and biofuel production, food-insecure countries are spending too much on oil, and bioenergy can help countries lacking modern energy increase the 9 amount of food they are producing. David Pimentel argues that 66% of the world is malnourished and starving, and the Congressional Budget Office estimates $6-9 billion more per year is spent on food due to corn ethanol production. 40 However, the World Hunger Education Service estimates that only 13.6% of the world is suffering from food scarcity. 41 When producing ethanol from corn, 46% more energy is expended than is in the final product, and it costs $3.97 to make a gallon. The United States uses fossil fuels to produce biofuel. Corn ethanol subsidies are greater than $6 billion per year; 60 times more per gallon than subsidies for gasoline. Subsidies for biodiesel are 74 times greater than diesel subsidies per volume. 42 The renewable fuel standard (RFS) requires the use of biofuels. 43 The Energy was used to produce electricity. 45 What is rarely discussed is the practicality and efficiency of geothermal heat pumps which take advantage of the earth's subsurface being cooler than the air during the summer and warmer than the air during the winter.
The U.S. Department of Energy and the Environmental Protection Agency have partnered with industry to promote the increased use of this readily available resource. 46 
Evaluation Criteria
Almost all experts, whether from academia, science and research, industry, or politics, fail to define the screening or evaluation criteria on which they are basing their assessments and recommendations concerning U.S. energy policy. Without criteria, one cannot get to the root of disagreements on energy policy. This paper evaluates the importance of energy sources based on six evaluation criteria that are grouped into three categories: energy security; economic impact; and environmental impact. 47 The energy policy proposed later will take into consideration the results of this analysis.
Energy Security
Recall that this paper defined energy security as the ability to separate how energy is used domestically from the execution of foreign policy. The two evaluation criteria used to assess contributions to energy security are sustainability and support to U.S. national security interests. Sustainability refers to how much of the energy source is available and accessible. It also considers infrastructure and the susceptibility to supply disruption. In addition, it must consider the amount of energy that may be harvested from the source on a per unit basis. For example, a pound of coal provides more energy than a pound of corn. Sustainability is the most important evaluation criterion, because if a source is not sustainable it becomes a screening criterion and the form of energy must be ruled as unfeasible.
Support to U.S. national security interests is primarily focused on the ability to gain influence in a region in order to promote and protect enduring national security interests globally. The National Security Strategy (NSS) references the need for the United States to remain globally engaged. It contains themes such as global leadership; comprehensive engagement; international order; peace, security, and opportunity around the world; democracy and human rights abroad; strong alliances; and broad cooperation on key global challenges. 48 This is appropriate given the rise of globalism that is now increasing exponentially due to technology. The networks of worldwide interdependence make it extremely complex to promote and protect interests globally.
According to Nye Support to U.S. national security interests is therefore the second most important evaluation criterion.
Economic Impact
The evaluation criteria included under economic impact are consumer cost and U.S. job production. Consumer cost includes the price of energy such as electricity and gasoline; however, it also includes costs reflected in manufactured goods, other commodities, and higher taxes due to government subsidies paid to the energy sector.
This is the third most important evaluation criterion. The fourth most important is U.S.
job production. This criterion considers the number of people that can be employed as a 13 direct or indirect result of pursuing a particular energy source. It must also consider the duration of employment.
Environmental Impact
Environmental impact includes the criteria of minimizing harm to the environment and cost of environmental compliance. Minimizing harm addresses emissions contributing to acid rain and smog, greenhouse gases, and effect on ecosystems. It considers quantity of emissions and environmental impacts through the entire life cycle of the energy source. The cost of environmental compliance encompasses technologies that must currently be employed and those that are expected to go into effect in the future. This criterion is more subjective than the others due to the assumptions that one must make, including how significant emissions are to the environment and how severe environmental regulations will be in the future. Minimizing harm to the environment and cost of compliance are considered fifth and sixth most important respectively.
Importance of Energy Sources
The first step to proposing an energy policy is to use the evaluation criteria described above to prioritize sources of energy. The below criteria are listed in the same order discussed above, which is in their order of importance.
Energy Security: Sustainability Hydropower, wind, solar, biomass, and geothermal are considered renewable forms of energy, because they can be sustained indefinitely. The definition of sustainability used here, however, considers the availability and amount of energy that can be extracted from the source. The United States is operating at about 25% of total potential with respect to hydropower despite this source only being a little more than 3% of the amount consumed. 55 Wind and solar are inconsistent (susceptible to disruption) based on weather patterns, and they are highly geo-dependent. Biomass is limited by the area available to grow fuels and heat content. Geothermal heat pumps are a very sustainable source of heating and cooling in the residential and commercial sectors.
It is unknown how much uranium exists, but a safe estimate is that the United Additionally, horizontal drilling and fracking technologies are increasing reserves so quickly it is hard to tell how much is truly available.
Considering all of the above, from a sustainability perspective, the energy sources are assessed in order of importance as follows: coal, natural gas, nuclear, oil, hydropower, geothermal, biomass, wind, and solar. The five renewable sources provide much less opportunity to interact with other nations.
Exporting technology would have a minimal effect. The one renewable that has some potential is biomass, because processed biofuel or biodiesel could be exported or imported.
Taking the above evaluation criterion and data into consideration, and placing additional emphasis on particular countries where U.S. interests are most vital, the importance of energy sources are listed in order as follows: oil, natural gas, nuclear, coal, biomass, hydropower, wind, solar, and geothermal.
Economic Impact: Consumer Cost
The following data uses conversion factors from the U.S. Energy Information Administration website. 56 The cost comparison is done relative to the British thermal unit (Btu) measure of energy using an average price. 60 The cost of nuclear energy is manifested as electricity except there are very high upfront capital costs for a new nuclear plant. This disadvantage is offset by the long lifespan of a nuclear power plant. Hydropower is also manifested as electricity. Wind, solar, and biomass all have very high government subsidies to spur growth which is an economic burden handed 16 back to taxpayers. Geothermal also has relatively high capital costs. Electricity and gasoline (end products) are relatively similar and much more expensive than the premanufactured sources. Ethanol is much more than gasoline, however. The highly subsidized renewables result in more expensive power.
Based on this criterion, the importance of energy sources is listed in order as follows: coal, natural gas, oil, hydropower, geothermal, nuclear, wind, solar, and biomass.
Economic Impact: U.S. Job Production Calculating the number of jobs produced by each energy source, to include indirect and induced jobs, is not precise. Relative comparisons can be made, however.
Between oil and NG there are an estimated 9.2 million jobs with 6.4 million in oil and 2.8 million in NG. This is expected to grow by an additional 1.4 million by 2030 with 1.4 million being in NG alone by 2035. 61 Coal employs over 1.98 million. 62 Nuclear power employs about 3,500 to build a plant and 4-700 permanent jobs to run and maintain the plant. With 65 plants in the United States, this equates to about 36,000 permanent jobs. 63 Hydropower employs 250,000 with the potential to expand to somewhere between 500,000 and 1.4 million. 64 Wind currently employs about 85,000 but this is heavy on the manufacturing, construction, and transportation aspects. Only 5% of those employed work in operation and maintenance (permanent jobs). 65 Solar energy is responsible for 119,000 jobs but growth is about 13%. 66 Biomass employs about 470,000 people. Geothermal employs about 20,000.
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Based on the current number of jobs produced within each energy sector, and the magnitude of potential jobs that may be created, the energy sources are ranked in order as follows: oil, natural gas, coal, hydropower, biomass, solar, nuclear, wind, and geothermal.
Environmental Impact: Minimizing Harm to the Environment
Coal is the worst in terms of emissions that include carbon dioxide (greenhouse gases), nitrogen oxide (smog), and sulfur dioxide (acid rain). There is also an impact to the environment and health implications due to mining. Oil is also bad due to emissions, particularly from engines that use the oil products such as gasoline and diesel. Natural gas is much cleaner. It produces over 40% less carbon dioxide than coal, for example.
The environmental impact due to fracking is still undetermined. Nuclear energy is very clean, but has the concern of disposing the nuclear waste. The renewable sources all have a low impact to the environment. There is not an emissions problem except for the biofuels. They burn cleaner than petroleum based gasoline, but they have more smog producing evaporative emissions. The remaining sources only impact the ecosystem.
Examples include fish migration considerations for hydropower, birds and bats being killed in wind turbine blades, and many of the U.S. geothermal reservoirs near the earth's surface being located in federally protected parks.
Based on this evaluation criterion, the fuel sources from best to worst are:
geothermal, solar, hydropower, wind, nuclear, biomass, natural gas, oil, and coal.
Environmental Impact: Cost of Environmental Compliance
The current and pending regulations for coal make it the source of energy that is most costly to be environmentally compliant. It has been so expensive that many plants are opting to shut down rather than comply with environmental regulations. 68 The other fuel sector that suffers from environmental compliance is nuclear. The U.S. is paying exorbitant amounts of money in lawsuits, because permanent storage facilities for spent 18 nuclear fuel have yet to be identified and built. Oil and NG are next in line for costs of environmental compliance.
The sources of fuel for this evaluation criterion are therefore listed in order:
geothermal, solar, hydropower, wind, biomass, natural gas, oil, nuclear, and coal.
Assigning a numerical value to the results of the above analysis, and then weighting the results based on the importance of each criterion, the relative importance of each fuel source is found. This is demonstrated in Table 2 . The amount of weighting to account for the relative importance of the criteria is shown in the first column. Looking at the first row, coal was most sustainable, so it received a 4. It was followed closely by NG and nuclear. Oil was next but there was a significant difference between nuclear and oil so it dropped all the way to a 3, and so on. All of these figures were multiplied by 3.5 to weight them with the most important 
Reduce the Transportation Sector's Reliance on Oil
The greatest threat to security comes when there is only one source of energy for a desired output. The U.S. economy and way of life depends upon gasoline consuming vehicles. OPEC chokes supply in order to increase the cost of a barrel of oil. In the last 10 years, the cost rose from $25 to over $100 based on whatever OPEC determined to be a 'fair' price. Meanwhile, the United States can do nothing but continue to purchase oil from the global market due to its reliance on oil for transportation.
There are three options for the United States to curb the transportation requirement for gasoline produced from oil. First, coal could be converted to liquid methanol. This method could be implemented the soonest, because the technology already exists and it would merely take inexpensive fuel sensors and noncorrosive fuel lines to modify cars to run with methanol as a gasoline additive. China is already blending 15% methanol in their fuel. The problem with this method is that the conversion technology is not environmentally friendly. Second, the United States could 20 invest in LNG powered vehicles. Gasoline is such an attractive fuel, because it is easy to transport in liquid form and has a high energy content. If an additional tank allowed the consumer to select between gasoline and LNG to use the cheaper fuel, the cost of oil would be driven down. The problem with this option is that it would take a very long time to infuse the market with this type of vehicle produced in an economically feasible way. The third way would be to move toward electric vehicles as the primary means of transportation. This would greatly reduce the amount of oil consumed since the United
States uses very little oil to produce electricity. 69 The United States should focus on this third option. Electrifying the transportation sector has several benefits. First, it accomplishes the main objective of reducing the transportation sector's reliance on oil. Industrial petroleum requirements would still create opportunities for interaction in regions where the United States needed to maintain influence, but the country could rely largely on domestic production if desired.
Second, electricity generation occurs from many different energy sources. Therefore, by electrifying the transportation sector, the United States will also be facilitating the accomplishment of the second and third objectives of this policy described below.
Finally, the electric vehicle market is much more mature than the other two options. The price of batteries is on the brink of falling significantly which will make electric cars more affordable. The United States needs to divert subsidies from less useful fuels like solar and wind and invest in the electrical generating and sustaining infrastructure that will be required to support large numbers of electric vehicles. New power plants should be multifunctional so they can switch between coal and natural gas, and existing plants need similar upgrades. The U.S. nuclear program needs to be reinvigorated with existing subsidies diverted to the capital costs of nuclear plants. Smart grids must be implemented with a timeline for bringing existing facilities up to standard.
Focus on the Most Important Energy Sources
The second objective of this energy policy is focusing U.S. energy efforts around the importance of the energy sources as determined by the above evaluation criteria.
First, the United States must invest seriously in the development of NG. The vast NG resources possessed by the United States thanks to new technologies, the number of people employed as a result of the NG industry, and the multiple uses of NG (especially for electricity) make this resource vital. Exploration and development must be encouraged by making NG prices competitive. Reducing oil dependence will do just that as oil prices drop. The United States needs to invest heavily in the infrastructure to support increased demand for NG. This is critical to ensure that increased supply is not hindered by infrastructure to transport, process, and utilize the resource. The increased demand will stimulate technology that makes more reserves technically recoverable and economically feasible. Federal fracking regulations can bring this about in a responsible manner that provides appropriate confidence while addressing environmental concerns.
Second, the United States must remain a key player in the global oil market.
There are several reasons for this, which include the 5.5 MBD used by the United
States for other than transportation, the amount of time it will take to transition to a primarily electric transportation sector, and the growth of other countries that would purchase the oil formerly bought by the United States. Reducing oil dependence does not mean that the United States will necessarily be less involved in the petroleum business. It might just mean that net exports increase. It will be important to continue trading globally to maintain influence in areas where the United States needs to protect 22 vital interests. Those areas will be numerous as long as our vital interests include stable international order, promotion of values, and economic prosperity. 70 Oil employs more people in the United States than any other source of energy. The United States must invest in the infrastructure that will be necessary to keep up with the increasing global demand for oil, even as domestic demand decreases.
Third, the United States cannot disregard its most abundant source of energy, and therefore must retain the ability to produce electricity from coal. This may be done in conjunction with natural gas and nuclear power, but environmental concerns for coal cannot prevent the country from achieving energy security. Fourth, the U.S. nuclear program needs to be reenergized. Nuclear power is a terrific way to generate electricity due to the amount that can be produced, the very low impact to the environment, and the quantities of uranium available. The government can stimulate nuclear growth by subsidizing the capital costs of building a plant and by determining how nuclear waste will be stored. Nuclear waste storage should become the responsibility of the states to prevent one state from storing all of the country's waste -a proposal that will almost certainly meet with resistance from the state that is 23 chosen. If a state does not want to store waste, it would have the option of paying another state to take their spent nuclear fuel. Continuing to develop and expand our nuclear technology and capability will help the United States remain engaged globally in nuclear programs which is very important for transparency and NPT enforcement.
Finally, the less important renewable sources of energy should be given an appropriately reduced amount of attention. Hydropower, geothermal, biomass, wind, and solar have a place in U.S. energy policy, but they will never produce enough energy to prevent the need to use NG, coal, and nuclear power. There will also always be a need for the industrial uses of NG, oil, and coal. Subsidies for biofuels should be stopped. Corn should be sold first for food and then at a lower cost for ethanol production. This will help ensure that food prices in poorer countries do not exceed their ability to purchase due to scarcity. Meanwhile, continuing to develop bioenergy using non-food sources is still constructive in the short term while the United States transitions to electric transportation. Wind and solar technologies can be exported for economic advantage. Helping countries with deserts deploy solar capabilities can be very beneficial to them, but solar and wind will not produce a significant amount of energy to cause the United States to move away from the fossil fuels and nuclear energy.
Prevent Supply Disruptions
The third objective of this policy is to ensure that supply disruption does not affect energy availability, making the United States execute foreign policy in an undesirable way. To ensure energy security, supply must be increased through a broad spectrum of methods. First, sources of a particular energy must be redundant. The United States must be able to produce or purchase oil or uranium, for example, from numerous locations. Even with regard to the energy sources like NG or coal that the United States 24 already possesses, the reserves and infrastructure must be redundant to ensure that an accident or terrorist attack cannot affect supply and distribution.
Second, energy source alternatives must exist to perform the same function.
Therefore, electric power plants need to be built for coal and natural gas while smart grids integrate electricity from these plants, nuclear plants, and wind energy. The electric vehicle fleet and infrastructure powered by electricity will continue to operate seamlessly if a single energy supply is disrupted.
Third, the United States should build up reserves in order to absorb unforeseen events. For example, the United States was recently able to release oil from strategic reserves in order to counteract the rising oil prices caused by the Libyan conflict. This needs to be done with every energy source. The United States must continue to increase capacity to store NG, both underground and in manmade containers.
Infrastructure should grow to create redundancy in storage and delivery. This would prevent price fluctuations caused by unexpected supply disruptions such as shutting down drilling in the Gulf of Mexico.
Fourth, the use of government subsidies needs to be reformed to put emphasis in the right areas. Oil and biofuel subsidies should be eliminated. Improving fracking technology should be encouraged by subsidizing natural gas extracted with this technique. The capital costs of nuclear plants should be subsidized to encourage nuclear growth. Generous tax exemptions should be offered for buildings that include geothermal and solar augmentation. A slow increase on taxation of greenhouse gasses can bring clean coal into the future of our electricity production. Most importantly, subsidies, taxes, and tax exemptions must instill confidence by being long term. The 25 current political maneuvering that puts subsidies in jeopardy from year to year is not helpful.
Fifth, the United States should continue to develop renewable energy in a reasonable manner. Wind will not produce enough power to prevent us from using fossil fuels and nuclear power, but in the spirit of preventing supply disruption, wind power should be placed at critical infrastructure nodes to augment and back up key facilities.
All waste facilities should be built to harvest MSW energy. There is no downside to capturing this biogas and reducing the volume of waste while utilizing waste energy.
Hydropower needs to grow where possible, once again creating redundancy. Wave power on the west coast should be part of this growth. Finally, tax exemptions should be used to encourage geothermal heat pumps and solar power on all new home construction. This myriad of methods greatly increases supply and provides the flexibility and redundancy to avoid supply disruption.
Reduce Demand
The fourth objective of this policy focuses on two different ways of decreasing demand. First, the United States must improve mass transit. This country is well behind many countries with respect to the availability and infrastructure of public transportation.
Second, the United States should continue to develop conservation programs that reward efficiency with less expense. There should also be a renewed emphasis on capturing and reusing rejected energy, particularly from electricity generation.
Conclusion
Energy independence is not truly what Americans want, nor should it be the goal of our country's energy policy. The real goal should be energy security that would allow the United States to conduct foreign policy without regard to how energy is consumed 26 domestically. This proposed energy policy can accomplish the goal of energy security through the successful implementation of four objectives. First, reduce the transportation sector's reliance on oil by converting the majority of the country's vehicles to electric. Second, focus on the most important energy sources as determined by the application of clearly defined evaluation criteria. The emphasis for the United States should be on fossil fuels, nuclear power, and renewable energy respectively. Third, prevent supply disruption by implementing numerous ways of increasing supply. Also build energy resources and infrastructure to be flexible and redundant. Fourth, reduce demand by investing in mass transit and continuing to develop effective programs for rewarding efficiency. It is alright for President Obama to be the eighth president failing to achieve energy independence, but his Blueprint must evolve as this paper proposes in order to accomplish that which is vital to the preservation of national interests…energy security.
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